What was known before {#section7-2054358117753620}
=====================

Kidney allograft dysfunction is common and often reversible but can lead to allograft loss if not promptly evaluated.

What this adds {#section8-2054358117753620}
==============

Although rare, transplant ureteral obstruction must be recognized in the differential diagnosis of hydronephrosis and acute kidney allograft dysfunction for prompt evaluation and the prevention of graft loss.

Introduction {#section9-2054358117753620}
============

The most common complication of kidney transplantation is allograft dysfunction. Prompt recognition, diagnosis, and management of allograft dysfunction are vital to preventing allograft loss. We present a rare case of inguinal herniation of a transplant ureter causing ureteral obstruction and acute kidney allograft dysfunction that was not initially detected on abdominal ultrasound.

Case {#section10-2054358117753620}
====

A 75-year-old man presented with a 2-day history of nonbilious vomiting without abdominal pain. He received a deceased donor kidney transplant in 2010 for end-stage kidney disease secondary to autosomal dominant polycystic kidney disease. His postoperative course had been uncomplicated, and his kidney function had been stable on standard immunosuppressive therapy with prednisone, cyclosporine, and mycophenolate mofetil with a serum creatinine of 150 µmol/L. His history was significant for a myocardial infarction requiring coronary artery bypass and sciatica. Two years prior to kidney transplantation, he had a left nephrectomy for a kidney mass, which was benign, complicated by a ventral hernia requiring repair. Six weeks prior to presentation, his creatinine rose to 200 µmol/L. One week prior to admission, his creatinine rose to 280 µmol/L and an ultrasound of his transplant kidney revealed mild hydronephrosis and the entire length of the ureter was not visualized ([Figure 1A](#fig1-2054358117753620){ref-type="fig"} and [1B](#fig1-2054358117753620){ref-type="fig"}).

![Ultrasound images of transplant kidney 1 week prior to admission, demonstrating mild hydronephrosis and incomplete visualization of distal ureter (A, B). Repeat ultrasound upon admission demonstrating interval worsening of hydroureteronephrosis (C).](10.1177_2054358117753620-fig1){#fig1-2054358117753620}

His physical examination revealed a nonobese man without any abdominal tenderness to palpation and no evidence of hernia, as assessed by the nephrology and urology teams. Investigations revealed a serum creatinine of 370 µmol/L. Urinalysis was negative for blood and protein. Electrocardiography (EKG) did not reveal any changes compared with 1 year prior, and 2 serial troponin I values were unremarkable at was 26 and 27 ηg/L, respectively. Abdominal ultrasound revealed mild hydroureteronephrosis of the transplant kidney in the right iliac fossa, with tapered dilation of the ureter. The distal ureter was obscured by overlying bowel gas and not seen ([Figure 1C](#fig1-2054358117753620){ref-type="fig"}). Abdominal computed tomography revealed moderate hydronephrosis of the transplant kidney due to obstructed herniation of the transplant ureter in a right inguinal hernia ([Figures 2](#fig2-2054358117753620){ref-type="fig"} and [3](#fig3-2054358117753620){ref-type="fig"}). An antegrade double-J stent was percutaneously inserted into the transplant ureter at the level of the obstruction to identify and preserve the transplant ureter at the time of inguinal hernia repair. He subsequently underwent a successful open right inguinal hernia repair with polypropylene mesh reinforcement. The transplant ureter with indwelling stent was palpable within the hernia sac and not felt to be excessive in length, so it was not reimplanted. His creatinine returned to baseline at the time of hospital discharge. Three weeks later, repeat Doppler ultrasound of the transplant kidney showed resolution of the hydronephrosis and his ureteral stent was removed.

![Abdominal computed tomography in coronal view, demonstrating moderate hydroureteronephrosis (1), herniation of the transplant ureter (2) through inguinal ring (arrow), and the urinary bladder (3).](10.1177_2054358117753620-fig2){#fig2-2054358117753620}

![Abdominal computed tomography in axial view, demonstrating a dilated ureter (1) in right inguinal canal (arrow). The contralateral normal inguinal canal can be visualized.](10.1177_2054358117753620-fig3){#fig3-2054358117753620}

Discussion {#section11-2054358117753620}
==========

Our case represents an uncommon cause of ureteral obstruction and acute kidney allograft dysfunction from inguinal herniation of a transplant ureter, with 21 reported cases in the literature.^[@bibr1-2054358117753620][@bibr2-2054358117753620][@bibr3-2054358117753620][@bibr4-2054358117753620][@bibr5-2054358117753620][@bibr6-2054358117753620][@bibr7-2054358117753620][@bibr8-2054358117753620][@bibr9-2054358117753620][@bibr10-2054358117753620][@bibr11-2054358117753620][@bibr12-2054358117753620][@bibr13-2054358117753620][@bibr14-2054358117753620][@bibr15-2054358117753620][@bibr16-2054358117753620][@bibr17-2054358117753620][@bibr18-2054358117753620][@bibr19-2054358117753620]-[@bibr20-2054358117753620]^ This case highlights several learning points. Awareness of transplant ureteral obstruction is important because it is a cause of acute kidney allograft dysfunction that can easily be missed. One of the initial investigations for acute kidney allograft dysfunction is an abdominal ultrasound to look for hydronephrosis. An inguinal hernia may not be appreciated on abdominal ultrasound, and may not be present clinically, so there can be a delay in diagnosing inguinal herniation of the transplant ureter as the cause of hydronephrosis. Another clue to inguinal herniation is the inadequate visualization of the transplant ureter on abdominal ultrasound; in our patient, the abdominal ultrasound done 1 week prior to presentation reported that the ureter was not completely visualized and this should have prompted additional imaging. The inguinal herniation of the transplant ureter in our patient was ultimately diagnosed by abdominal computed tomography. It is important to note that inguinal herniation of a transplant ureter can be accompanied by bladder herniation contralateral to the allograft,^[@bibr19-2054358117753620]-[@bibr20-2054358117753620]^ although this was not the case in our patient as his hernia was ipsilateral to the allograft. A review of previously published case reports suggests several risk factors for the development of inguinal herniation of the transplant ureter that were also present in our patient, including male sex,^[@bibr1-2054358117753620][@bibr2-2054358117753620][@bibr3-2054358117753620][@bibr4-2054358117753620][@bibr5-2054358117753620][@bibr6-2054358117753620][@bibr7-2054358117753620][@bibr8-2054358117753620][@bibr9-2054358117753620][@bibr10-2054358117753620][@bibr11-2054358117753620][@bibr12-2054358117753620][@bibr13-2054358117753620][@bibr14-2054358117753620][@bibr15-2054358117753620][@bibr16-2054358117753620][@bibr17-2054358117753620][@bibr18-2054358117753620][@bibr19-2054358117753620]-[@bibr20-2054358117753620]^ age 50 years or greater,^[@bibr1-2054358117753620],[@bibr3-2054358117753620],[@bibr5-2054358117753620][@bibr6-2054358117753620]-[@bibr7-2054358117753620],[@bibr9-2054358117753620][@bibr10-2054358117753620][@bibr11-2054358117753620]-[@bibr12-2054358117753620],[@bibr14-2054358117753620],[@bibr15-2054358117753620],[@bibr17-2054358117753620],[@bibr19-2054358117753620],[@bibr20-2054358117753620]^ and having had a kidney transplant for at least 5 years.^[@bibr2-2054358117753620][@bibr3-2054358117753620][@bibr4-2054358117753620][@bibr5-2054358117753620][@bibr6-2054358117753620][@bibr7-2054358117753620][@bibr8-2054358117753620][@bibr9-2054358117753620][@bibr10-2054358117753620][@bibr11-2054358117753620][@bibr12-2054358117753620][@bibr13-2054358117753620][@bibr14-2054358117753620]-[@bibr15-2054358117753620],[@bibr17-2054358117753620][@bibr18-2054358117753620][@bibr19-2054358117753620]-[@bibr20-2054358117753620]^ Other risk factors for inguinal herniation of a transplant ureter may include an excessive ureteral length,^[@bibr3-2054358117753620],[@bibr12-2054358117753620][@bibr13-2054358117753620]-[@bibr14-2054358117753620]^ placement of the donor ureter anterior to the spermatic cord,^[@bibr3-2054358117753620],[@bibr13-2054358117753620],[@bibr14-2054358117753620]^ and obesity,^[@bibr3-2054358117753620],[@bibr4-2054358117753620],[@bibr6-2054358117753620],[@bibr13-2054358117753620],[@bibr15-2054358117753620]^ which were not present in our patient. Our patient's history of polycystic kidney disease^[@bibr16-2054358117753620],[@bibr21-2054358117753620]^ and prior hernia repair were risk factors for the development of the inguinal hernia in the first place.

Management of transplant ureteral obstruction varies among institutions but can include ureteral stenting^[@bibr1-2054358117753620],[@bibr3-2054358117753620],[@bibr6-2054358117753620],[@bibr8-2054358117753620],[@bibr9-2054358117753620],[@bibr10-2054358117753620][@bibr11-2054358117753620]-[@bibr12-2054358117753620],[@bibr19-2054358117753620]^ to minimize allograft dysfunction and allow for its identification and isolation during inguinal hernia repair. Nephrostomy insertion may also be necessary for immediate decompression of the collecting system to prevent irreversible graft dysfunction,^[@bibr1-2054358117753620][@bibr2-2054358117753620][@bibr3-2054358117753620]-[@bibr4-2054358117753620],[@bibr6-2054358117753620],[@bibr8-2054358117753620][@bibr9-2054358117753620][@bibr10-2054358117753620][@bibr11-2054358117753620]-[@bibr12-2054358117753620],[@bibr15-2054358117753620],[@bibr17-2054358117753620],[@bibr19-2054358117753620],[@bibr20-2054358117753620]^ while awaiting definite management with hernia repair but was not required in our patient as his creatinine declined following ureteral stent insertion and he underwent a timely hernia repair 5 days after the hernia was diagnosed. Although rare, the important takeaway message is that transplant ureteral obstruction be recognized in the differential diagnosis of hydronephrosis and acute kidney allograft dysfunction for prompt evaluation and the prevention of graft loss.
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